G astrostomy (G) and gastrojejunostomy (GJ) tube placement has become a common intervention to enhance nutrition and hydration, and facilitate the administration of medications to children with many different underlying problems (1) (2) (3) (4) . Supplementation can be complete or partial depending on the child's ability to feed safely by mouth. Common types of diseases in children requiring long-term feeding tubes include neurological (29%) and non-neurological syndromes (18%), cancer (15%), and gastrointestinal (13%), cardiac (10%) and metabolic diseases (6%) (5) . GJ tubes, which are not the preferred tubes, can be considered in certain circumstances such as when medical management for gastroesophageal reflux disease has failed and/or when the risk of aspiration of stomach contents needs to be decreased. Although feeding tubes are considered to be safe and effective, they are not without problems (1, 2, 4) . As an example, in 2008/2009, 296 G tubes and 21 GJ tubes were inserted in the image-guided therapy (IGT) department of our hospital using the percutaneous retrograde gastrostomy (PRG) technique. During that time period, there were 932 return visits for G tube-related and 793 visits for GJ tube-related complications or maintenance issues in children who had their tube placed at our hospital at some point in the past. These very large numbers do not even include visits to primary care providers, the emergency department or the enterostomy nurse specialist. In 2004, a study published by Friedman et al (2) reported an incidence of 5% for major complications and 73% for minor complications associated with G and GJ tubes. Major complications were those that required a significant medical intervention. These included peritonitis, subcutaneous abscess, septicemia, gastrointestinal bleed and death. Minor complications were classified as those that required minimal or no intervention. These included tube dislodgement/migration, tube leakage, site infection, tube obstruction, intussusceptions and other symptoms (eg, abdominal pain or vomiting).
Our experience is primarily with enterostomy tubes placed percutaneously under fluoroscopy (PRG) (2-10); however, there is significant overlap with the complications associated with tubes placed via the percutaneous endoscopic gastrostomy or surgical techniques. While all techniques have a high rate of successful placement, the PRG technique is likely to have the least major complications, and the percutaneous endoscopic gastrostomy technique is reported to have fewer minor complications (11, 12) . Each technique has pros and cons, and often, decisions regarding the technique used are dictated by the experience and resources available locally. The techniques have been well described in the literature (7, 13) , and further detail is beyond the scope of the present article.
Primary health care providers caring for children with G and GJ tubes can play a very important role in preventing and managing complications from these tubes. The present article reviews G and GJ tube devices, basic care principles, and how to prevent and manage common complications. Recommendations on how to support and share information with parents/caregivers will be provided.
G and GJ Tube devices
A wide variety of G and GJ tubes exist. Table 1 provides an overview of some of the most common devices used in paediatric settings, and their indications, advantages and disadvantages. Gastrostomy (G) and gastrojejunostomy (GJ) tubes are commonly used to enhance nutrition and hydration, and facilitate the administration of medications to children with medically complex conditions. They are considered to be safe and effective interventions for the medical management of these patients; however, they are not without risks. There are common complications associated with G and GJ tubes. Health care providers play an active role in preventing, managing and supporting the patient and parents/caregivers in dealing with these complications. The present article reviews G and GJ tube devices, basic care principles, and how to prevent and manage common complications. Recommendations for how to support and share information with parents/caregivers is provided.
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Gastrostomy; Management un guide pour la prise en charge des problèmes courants liés aux sondes de gastrostomie et de gastrojéjunostomie after the tube is placed so that they can make an informed decision. For example, frequency of tube maintenance and the possible effect on quality of life may be discussed based on recent published findings (2, 8) . Parents need to be given the opportunity to actively engage in the decision-making process and express their opinions and concerns as information is shared with them. Other options, such as nasogastric (NG) tube feeding, may need to be considered to provide time for the parents to make their decision. Parents are primarily responsible for the care of their children's G or GJ tubes. Community support may be available, but can be limited and inconsistent. Education of parents is a continuous process that begins at the time of decision making and continues through to the time of discharge from hospital and while at home with their child. Preparing parents for potential complications and tube maintenance problems can help. Recognition of problems will allow for appropriate treatment options to be provided in a timely manner (13) . Table 2 provides a detailed list outlining timing of information and training that should be provided to parents.
PosT-Tube inserTion consideraTions in hospital
Monitor the patient closely for signs and symptoms of postprocedural complications and discomfort (eg, abnormal vital signs, irritability, bleeding from the stoma, emesis and signs of peritonitis).
Maintaining good analgesia immediately following tube insertion (eg, morphine) and up to four days after insertion (eg, acetaminophen) is important. The use of local Xylocaine (AstraZeneca Canada Inc, Canada) at the time of the procedure can help with immediate postprocedural pain. Feeding through the new tube is initiated when bowel sounds return -usually approximately 12 h following tube insertion. An NG tube is placed to ensure drainage of the stomach until gastric motility has returned. An electrolyte solution is initially given and then, depending on the patient's tolerance, is advanced to formula. Patients are advised not to eat by mouth until they have reached their full tube feeding requirements because of concerns regarding overfilling the stomach, which could cause retching, vomiting, dislodgement of the new tube and/or peritonitis. It is important to ensure that the patient's essential medications (eg, anticonvulsant therapy) are continued either through the intravenous, NG or new enterostomy tube.
skin care
Our particular protocol includes leaving the initial procedure dressing in place for 24 h. The tube must be well anchored to the skin. The dressing is then changed twice daily for three days and then once a day for 14 days after the initial date of tube insertion. The stoma is cleaned with a mild soap and water. The dressing is clean but not sterile. It consists of a piece of 2×2 gauze, with a Y cut into the centre Occupational therapist or speech-language pathologist (discuss a plan for oral feeding or oral stimulation)
Community support nursing agency
Supplier of equipment needs
to allow the gauze to sit around the tube. The tube must then be anchored to the skin to prevent migration and damage to the tube. Figure 1 demonstrates proper anchoring of the tube. We suggest that the tube be rotated and anchored in a different location daily (1) . Moving clockwise in one-quarter increments is a helpful guideline. After 14 days, the dressing is no longer required. The retention suture (which is used in the PRG technique to secure the stomach to the anterior abdominal wall) is removed by cutting the suture (thread) from the point it exits the stoma, at which point, the patient can bathe again. The stoma continues to be cleaned with soap and water daily. The use of alcohol or hydrogen peroxidebased products is not recommended because they may cause skin irritation. Keeping the stoma dry helps prevent infection and skin breakdown; therefore, antimicrobial creams, ointments and dressings are not recommended (1) . Figure 2 illustrates an ideal stoma.
activities of daily living
Children with G or GJ tubes should not be limited in their activities of daily living by their feeding tube. Feeding schedules should fit the child and family's life at home and in the community. The feeding tube should not interfere with participation in daily activities (eg, physiotherapy, sports, school and recreational activities). Children can swim with the tube. Children who can safely eat by mouth should be encouraged to do so. They should be included in mealtimes at home and at school. Nutritional supplementation should be provided after oral feeding. Children who cannot safely eat by mouth or who have an oral aversion will need ongoing therapy. These assessments can be performed by a feeding team, occupational therapist or speechlanguage pathologist, either clinically or radiologically, as indicated.
Tube replacement
G and GJ tubes should not be replaced until the gastrocutaneous tract has been well established (1) . At The Hospital for Sick Children, we do not replace them until at least eight weeks after the initial tube insertion. Risks associated with early tube replacement include tube migration and perforation through the tract into the peritoneal cavity, and gastric leakage into the peritoneal cavity during the process of tube replacement, resulting in peritonitis. Once the tract is mature, elective tube changes should be safe (1) . Parents should still be informed of the risk of perforation, and the signs and symptoms of peritonitis. Parents and children should be given the option of having the initial G or GJ tube changed to a low-profile device ( Table 1) . Lowprofile GJ tubes may not be an option in most paediatric patients because they are not available in small bore sizes (ie, smaller than 16 Fr). These devices have numerous advantages compared with pigtail and other high-profile devices. If properly fitted, they reduce migration, promote proper cleaning of the stoma and eliminate the need for taping the tube to the skin. Many health care providers, parents and children themselves can be trained to replace most balloon-filled G tubes. Certain tubes, such as the COOK G and GJ tubes (COOK Medical Inc, USA), must be replaced using fluoroscopy. The common practice is to replace tubes routinely at eight to 12 months or with any signs of tube breakdown to avoid emergent tube changes.
comPlicaTions Table 3 provides an overview of common complications, their causes and suggested management strategies.
Table 3 Common complications associated with gastrostomy (G) and gastrojejunostomy (GJ) tubes Complication/presentation Possible causes Interventions
Tube migration G tube has moved past pyloric sphincter, patient may not tolerate feeds, there may be retching or vomiting with or without feeding. It can cause dumping syndrome or hypoglycemia
The GJ tube tip can flip back into stomach -patient usually presents with vomiting of formula/ feeding intolerance Tube is not adequately secured to skin
Gastrointestinal peristalsis
For G tube:
Gently pull back on tube until resistance is felt; this will ensure internal securing device is against stomach wall Mark, measure or note the external length of the tube on initial placement of tube to use as a guide
If unable to pull back a balloon tube, deflate balloon, withdraw tube to the 4-6 cm mark, reinflate balloon and then pull back tube until resistance is felt
Consider changing to a low-profile device
For GJ tube:
Position should be checked under fluoroscopy or by x-ray once contrast has been injected into tube
Tube will need to be replaced under fluoroscopy Flush tube with warm tap water before and after administering formula and medications (volume of the flush will depend on size of child and any fluid restriction) For children receiving a continuous feed, tube should be flushed every 4-6 h Use liquid form of medications when possible Do not crush medications that are sustained released, enteric coated or microencapsulated (16) Dissolve any tablet medications completely, administer immediately followed by a water flush Caution and extra flushes should be used when administering medications that can be given by tube but are known to block easily such as the following: Pyridoxine Coenzyme Q 10 Cornstarch Lactulose Ciprofloxacin Cholestyramine resin Nelfinavir Omeprazole Blocked tubes: flush with carbonated water using a 1-3 mL syringe. Gently push or pull on the syringe to attempt to clear the blockage Pancreatic enzymes are used in some institutions Tube may need replacement (1, 15, 16) . When waiting for GJ tubes to be replaced under fluoroscopy, consider alternate methods for providing hydration and medications (could include intravenous, nasogastric or removal of GJ tube and replacement with Foley catheter). Administration through a nasogastric tube or Foley catheter should only be considered in patients with a history of tolerating small volumes of fluids in the stomach Pressure from trying to unblock tube can cause tube breakdown and will need replacement Continued on next page Figure 6 ) Image of contact dermatitis Consider dressing patients with undershirts, put sleepers on back to front or overalls to make it difficult to grab tube G and GJ tubes that have been in place for 8 weeks or less from initial date of insertion are considered to have immature tracts and should have a Foley catheter inserted into the tract to prevent closure of the stoma. The Foley catheter should be one size smaller than the patient's initial tube. The balloon should not be inflated with water and the Foley catheter should not be used for feeding. The permanent tube should be replaced by the health care provider and placement must be confirmed G tubes that have been in place for more than 8 weeks can be replaced with a balloon device or Foley catheter that is the same size as the initial tube. The balloon can be inflated and the tube can be used after placement is confirmed by aspirating gastric contents from the new tube. Consider checking tube placement under fluoroscopy if replacement was difficult or if positioning is questionable GJ tubes should always be replaced under fluoroscopy, but a Foley catheter can be inserted to prevent the tract from closing
Intussusception
Intestinal obstruction at the site of the GJ tip (9, (17) (18) (19) Small size of patient References are provided in parentheses where applicable
